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Abstract
Background: Malaria in pregnancy is associated with increased risks of maternal and foetal complications.
Currently, intermittent preventive treatment (IPT) of malaria during pregnancy with sulphadoxine-pyrimethamine
(SP) is recommended by the WHO as part of a package of interventions also including insecticide-treated nets and
effective case management. However, with increasing resistance to SP, the effectiveness of SP-IPT has been
questioned. A randomized controlled trial (RCT) to investigate the relative efficacy of an alternative strategy of
intermittent screening and treatment (IST), which involves a rapid diagnostic test for malaria at scheduled ANC
visits and treatment of women only if positive, versus SP-IPT has been conducted in Ashanti region, Ghana. This
paper reports on a complementary study investigating the acceptability of the different strategies to women
enrolled in the trial.
Methods: Data were collected through twelve focus group discussions with women selected at random from the
different arms of the RCT, exploring their experiences and perceptions about antenatal care and their involvement
in the trial. Content analysis was used to identify relevant themes to structure the results.
Results: Five main themes emerged from participants’ experiences of ANC and the RCT that would influence their
acceptability of malaria prevention strategies during pregnancy: health benefits; drugs received; tests received;
other services received; and health worker attitude. Their own health and that of their baby were strong
motivations for attending ANC, and reported favourably as an outcome of being in the RCT. Women were not
always clear on the biomedical function of drugs or blood tests but generally accepted them due to strong trust
in the health staff. Home visits by staff and free ITNs as part of the trial were appreciated. Politeness and patience
of health staff was a very strong positive factor.
Conclusions: Overall, both intermittent screening and treatment and intermittent preventive treatment appeared
equally acceptable to pregnant women as strategies for the control of malaria in pregnancy. The women were
more concerned about quality of services received, in particular the polite and patient attitude of health staff, and
positive health implications for themselves and their babies than about the nature of the intervention.
Background
Plasmodium falciparum infection in pregnancy is asso-
ciated with an increased risk of maternal and foetal
complications including maternal anaemia and low birth
weight [1,2]. The WHO has recommended a package of
interventions for preventing and controlling malaria
infection in pregnancy (MiP) in endemic areas, which
includes the early diagnosis and treatment of malaria,
intermittent preventive treatment during pregnancy
(IPT) using sulphadoxine-pyrimethamine (SP) and the
use of insecticide-treated nets (ITNs) [3].
Currently, SP-IPT has been rated as having the most
favourable cost-benefit profile because of its relatively
low cost, high compliance and efficacy in reducing
maternal anaemia and low birth weight [4,5]. However,
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limited by social, cultural, economic and operational
challenges despite good coverage of antenatal services
[6,7]. In addition, resistance to SP has been spreading
across sub-Saharan Africa and thus the effectiveness of
SP-IPT has been questioned [5]. There are few anti-
malarial drugs with plasma ha l f - l i f ec o m p a r a b l et ot h a t
of SP that could be used to replace SP for IPT in areas
with high SP resistance. Furthermore, there is very lim-
ited data on the efficacy and safety during pregnancy of
alternative drugs [8]. Studies have shown that rapid
diagnostic tests (RDT) have a reasonable sensitivity to
diagnose malaria in pregnancy [9-11]. Screening for
malaria using an RDT during focused antenatal care vis-
its and treating those women who are positive for
malaria with an effective combination of drugs (termed
intermittent screening and treatment (IST)) appears to
be an alternative approach to control MiP in areas with
high SP resistance. While some women with placental
malaria may be missed by the RDT screening, it can be
argued that the proportion of women with placental
m a l a r i am i s s e db ya nR D Tw o u l db em i n i m a li fa l l
women used an ITN, and that the risk of missed placen-
tal malaria would be offset by the reduction in women
unnecessarily exposed to anti-malarials of uncertain
safety profile.
A three-arm, partially-blinded, randomized trial was
conducted in the Ashanti Region of Ghana between
February 2007 and November 2008 to assess the efficacy
of the IST approach compared to SP-IPT. Women in
the IST groups were given either SP or artesunate-amo-
d i a q u i n e( A S - A Q )i ft h e yh a dap o s i t i v eR D Tr e s u l tf o r
malaria and women in the comparison group received
SP-IPT and standard case management if they reported
with symptoms suggesting clinical malaria (Figure 1).
The effect of IST compared to SP-IPT on maternal
anaemia, birth weight and foetal outcomes observed in
this RCT is reported elsewhere (Tagbor et al,p e r s o n a l
communication).
However, it has been demonstrated that a highly effi-
cacious intervention given under strict trial conditions
rarely translates into an equally effective intervention
when implemented under programmatic conditions
[12-14]. There are many factors that have the potential
to influence the relative implementability of interven-
tions including: the complexity of the interventions [15];
the capacity of the health system and health providers
to deliver the interventions at the scale required; and
the acceptability of the interventions to providers and
users. A series of studies were undertaken to investigate
these factors and will be reported elsewhere. Here, the
perceptions and experiences of women enrolled in the
RCT are presented in order to assess the relative accept-
ability of IST and IPT to users.
Methods
The study was conducted during January and February
2009 in Ejisu-Juaben and Sekyere East districts of the
Ashanti region of Ghana. These are predominantly rural
districts, with the main occupation of the people being
Figure 1 Schematic diagram to show the allocation of women enrolled in the trial to focus group discussion groups.
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ately high [16] and occurs throughout the year with
peaks during the rains in May-October.
In the Ashanti region 97.4% of women received ANC
from a skilled provider at least once during their most
recent pregnancy [17], with the majority (69.8%) receiv-
ing care from a nurse, midwife or auxiliary midwife, and
the remainder receiving care from a doctor (27.6%). All
health facilities in the study districts already offer SP-
IPT to pregnant women following the Ministry of
Health (MoH) guidelines of three doses of SP-IPT. Preg-
nant women in their second or third trimester diag-
nosed with malaria are treated with AS-AQ. Counselling
and testing for prevention of mother to child transmis-
sion of HIV (PMTCT) is also part of core ANC services
in Ghana (HIV prevalence amongst adults aged 15-49 in
Ghana is 1.9% [18]). Eleven percent of pregnant women
in Ashanti region received HIV counselling and testing
at ANC and were informed of the results [19]. All
maternal health care, including delivery has been free
s i n c eJ u l y2 0 0 8 ,ap o l i c yi m p l e m e n t e dt h r o u g ht h e
National Health Insurance Scheme.
Women for the acceptability study were selected
through a combination of purposive and random sam-
pling strategies in order to ensure that experiences of
women from each of the three arms of the RCT were
represented, and that the views of those women that
had had a blood test on each ANC visit but were consis-
tently negative for malaria parasites and so never given
any anti-malarials, were summarized adequately. Only
women recruited during 2008 were included to limit the
length of recall for their experiences of the trial.
Women recruited from July 2008 onwards were only
recruited if a date of delivery was known. Women were
excluded from the sampling frame if the pregnancy was
known to have ended in miscarriage or stillbirth, or if a
child was known to have died shortly after birth. Of the
1,529 women meeting all other inclusion criteria, 43
(2.8%) were excluded because they had lost their baby.
Women were randomly allocated into groups on the
basis of their original RCT study arm or experience in
the study. In the RCT, women in the IST arms received
a rapid diagnostic blood test at each scheduled ANC
visit, drawing blood by a finger prick. Outside of the
trial, blood tests were requested by the midwife only if a
woman complained of malaria-like symptoms; she
would then be sent to the lab and a thick blood film
would be taken. The only other diagnostic blood tests
routinely carried out at ANC are for HIV, anaemia, sick-
ling and blood group; these are normally only carried
out at a woman’s first visit to the ANC.
Exploration of the women’so p i n i o n so nh a v i n g
repeated finger pricks and blood tests at every visit was,
therefore, a key objective of the acceptability study.
Group A included women who received SP-IPT; Group
B involved women in the IST-SP arm with at least one
positive RDT; Group C included women in the IST-AS-
AQ arm with at least one positive RDT; and Group D
involved women in the IST-SP or IST-AS-AQ arms who
did not test positive with an RDT at any time during
their involvement in the trial (Figure 1).
Data were collected through a series of focus group dis-
cussions (FGD). Each FGD was moderated by one mem-
ber from a team of eight fieldworkers using a structured
discussion topic guide, with two fieldworkers conducting
observations of the process and taking notes of the dis-
cussion. All fieldworkers were female university gradu-
ates with experience in social science and/or public
health. In total, 12 FGDs were held, two with each of the
homogenous groups A, B, C and D; and four with hetero-
geneous groups i.e. combinations of women from the
four different groups (AB, CD, AD, BD) purposively cho-
sen to assess whether their different experiences sparked
interesting discussion, for example between those women
who received blood tests or did not, those that received
different types of anti-malarials, and those that received
blood tests with or without then receiving anti-malarials.
All FGDs were conducted in the local language (Twi)
and, with the informed consent of the participants, digi-
tally recorded. Because Twi is predominantly a spoken
language, translation and transcription into English were
undertaken concurrently and these transcriptions were
coded and analysed using NVivo version 8 [20]. A con-
tent analysis approach was used to identify themes
based around the women’se x p e r i e n c e so fA N Ca n d
their involvement in the project [21]. The issues in the
FGD topic guide included expectations of ANC visits,
experiences during ANC attendance, reasons for repeat
visits, and experiences with drugs and blood tests. Since
women within the groups were of mixed gravidae, the
reported differences in experience at ANC between last
and previous pregnancies were used as a starting point
to identify themes important to users of the current
strategies under investigation. These were then used in
conjunction with the FGD topic guide to further refine
relevant themes.
Ethical clearance and confidentiality
Ethical approval for this study was granted by the Com-
mittee on Human Research, Publications and Ethics,
Kwame Nkrumah University of Science and Technology,
School of Medical Sciences, Kumasi, Ghana; and by the
ethics committee of the London School of Hygiene &
Tropical Medicine. Verbal informed consent was sought
from all participants and recorded before the start of all
focus group discussions. During transcription, any
names were replaced with codes to ensure anonymity
and digital recordings were deleted once transcription
and translation were completed and quality approved.
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Using the comparison of current versus previous preg-
nancies amongst multigravidae in the FGDs as a starting
point, three main themes were identified: (i) health ben-
efits as a motivating factor for attending ANC, and as a
positive experience of being in the project; (ii) services
received; and (iii) health worker attitude. For assessing
the relative acceptability of IST and IPT as strategies for
controlling malaria in pregnancy, ‘drugs received’ and
‘blood tests received’ are discussed as distinct themes
separately to the ‘services received’ theme.
Health benefits
In the discussions around expectations of ANC, health
emerged as a strong motivating factor for the women to
attend ANC. The most frequently mentioned reason for
ANC attendance was wanting to know if there were any
problems for themselves or for the baby with specific
concerns about avoiding adverse events, in particular
losing the baby.
“If you are a lady and you get pregnant, you must
ensure the baby is healthy and so we go to the ANC
expecting that if there is any problem anywhere the mid-
wives would be able to tell us and treat us.” (Woman X,
Group C1)
“Some people do not go to the ANC and lose their
babies as a result. I wanted to prevent that from hap-
pening to me. That’sw h yIw e n tt ot h eA N C-Id i dn o t
want to get any problems for myself.” (Woman D, Group
A2)
The majority of the comments about the health of the
baby related to knowing whether it was correctly posi-
t i o n e da n dw h a tt od oi fi tw a s n ’t. Regarding their own
health, some of the women who had already had other
children mentioned that they went to ANC to try and
avoid some of the problems they had experienced dur-
ing previous pregnancies such as stiffness and high
blood pressure. The primigravidae women wanted to
find out about the changes that were happening to their
bodies and to receive counselling on how to give birth
safely. A number of women were concerned about non-
specified “diseases” and wanted to find out if they had
any so that they could be treated appropriately. Another
common point of interest was in knowing the right kind
of foods to eat during pregnancy to gain strength and
energy for themselves and the baby.
Many of the multigravidae were keen to talk about the
improvements in their own health and that of their
babies that they perceived to have experienced during
their most recent compared to previous pregnancies.
Amongst this group, the vast majority felt that they
were healthier and had a smoother delivery with this
pregnancy compared to previous pregnancies. Positive
comments were also made about their babies being
strong, with one woman proudly showing the rest of the
group:
“Look my baby is less than 3 months old but see how
fat and healthy she looks. The drugs and by means of
God’s grace our babies look very healthy.” (Woman A,
Group D1)
However, these perceptions were not universal; some
women did not notice any difference and one said that
she had a more difficult pregnancy.
Drugs
All women reported receiving many different types of
medicine at each ANC visit and while some of the
women described these drugs by name, others distin-
guished the different types by colour and size. Drugs
that were commonly named by the women included
multivitamins and B-complex, blood tonic and fesolate
(iron tablets), while those who used colour as a descrip-
t o rt a l k e do ft h eg r e e n ,b r o w no rr e dp i l l s( g r e e na n d
brown would normally be iron tablets, red normally
multivitamins). Some women referred to anti-malarials
by name, i.e. SP, Fansidar or artesunate-amodiaquine,
others used a description e.g. three white tablets taken
all together at the ANC (for SP), or the yellow and
white pills (for AS-AQ).
Women in three of the FGDs mentioned differences
in the drugs they had received at their ANC visits for
previous pregnancies and the most recent one. Two
women from one FGD group mentioned “three white
tablets” (SP) that they had not received before; however,
in the other two groups the discussions among the mul-
tigravidae relating to differences in drugs were about
differences in the amount and type of medicines that
could be classified as ‘routine drugs’ (as opposed to spe-
cific anti-malarials). The fact that in the majority of the
groups the multigravidae women did not mention drugs
in their discussions about differences between their
pregnancies suggests either that these women did not
identify that they had received different anti-malarial
drugs or that these differences were not as important to
them as other differences they had noticed during their
last pregnancy. For some women it may be true that
there were no differences in the anti-malarial drugs they
received, namely those in the SP-IPT arm who could
have received IPT in other recent pregnancies as routine
practice. However, most of the women did receive dif-
ferent anti-malarial drugs, or at least according to a dif-
ferent strategy, during their recent pregnancy as part of
the RCT. These findings could suggest either that the
women don’t know what the different drugs are for (and
so could not distinguish that they had been given a dif-
ferent anti-malarial, or no anti-malarial), or that they
know what the drugs are for but are not concerned
about (or don’t feel the need to discuss) the changes to
Smith et al. Malaria Journal 2010, 9:18
http://www.malariajournal.com/content/9/1/18
Page 4 of 10the anti-malarial regime. From the comments made dur-
ing the discussion it seems more likely to be the latter
as most of the women seemed to have a reasonable idea
what the various drugs they were given were for. Quite
a few made specific mention of anti-malarial drugs,
either providing a description or their actual name;
when shown samples of SP and AS-AQ they recognized
them and could say they were for malaria - either treat-
ment or prevention.
“The B complex and multivites were for good health of
our babies, healthy appetite. And I believe the white ones
were anti-malarial.” (Woman A, Group AB1)
However, some women did not seem so sure about
the function of the different pills, but were nonetheless
pleased with the perceived effects. When asked what the
drugs were for, the women sometimes answered in
terms of what effects they saw, rather than the biomedi-
cal reasons for taking the drugs during pregnancy.
These responses give interesting insights into the per-
ceptions of non-traditional medicines.
“The medicine I took made me strong so I could do a
lot of things whilst pregnant” - “Could you tell which
ones made you strong?” - “No” - “Did you like the drugs
anyway?” - “Yes” (Woman E, Group A1)
“I was told the green and red drugs performed the
same function. My stool colour became dark after taking
the green tablets and it was the same after taking the
red tablets so I realized they were indeed the same in
nature” (Woman X, Group D2)
On the other hand, several side-effects and complaints
associated with taking specific drugs were reported,
either prompted or unprompted during the discussions.
There were a small number of women who reported
unpleasant experiences with AS-AQ or SP such as dizzi-
ness or weakness (AS-AQ), or vomiting (SP). However,
with one or two exceptions where the women reported
severe side-effects and refused to take the drugs again,
most women said that they would still take the drugs
due to the benefits that they associated with them:
“The yellow and white tablets [AS-AQ] almost killed
me. When I took it I became very weak and I couldn’t
do anything... Ever since I’ve become afraid of it.”
(Woman A, Group BD1)
“If you really want to get well, you don’t dwell on the
fact that the medicine is bitter because you know that it
will make you strong” (Woman A, Group AB1)
A small number of women given an anti-malarial said
that they recovered before completing the course and so
they did not continue taking the drugs, but this was not
a commonly reported occurrence.
There were also some cases where women reported
not finishing all of the routine drugs they had been
given for a variety of other reasons. For example, some
women said that the nutritional supplements had the
effect of making them feel hungry so if they didn’th a v e
enough money for food they did not take them. A cou-
ple of women mentioned that they did not want to take
all of the drugs because they were worried that their
baby would grow too big. This suggests some interesting
perceptions about the effect of drugs and taking drugs
during pregnancy. The women implied that by taking all
of the drugs the baby would grow to be relatively large,
and this could lead to a difficult delivery.
Despite the reported side effects and concerns, there
were more positive comments on the effects of the
drugs than negative. For example, increased appetite
was seen by most women as positive because it led to
increased food intake which resulted in more strength
and energy for carrying on with their normal jobs.
Other positive comments included that some of the
drugs helped them to sleep well and made them urinate
a lot. This was seen as advantageous as it helped to
flush out illness or impurities. Indeed, many of the
women reported that the receipt of drugs was one of
their main motivations for going to ANC and it was
their responsibility to take them for their own good:
“There are some people who refuse to take the drugs
given to them at the ANC. When they encounter any
problems, they blame the midwives forgetting that it is
their fault.” (Woman B, Group A2)
Blood tests
Amongst the multigravidae, only two women made spe-
cific comments about their most recent versus previous
ANC experience regarding tests. One commented that
the blood test and treatment for malaria parasites
(locally referred to by the abbreviation ‘MPs’) was differ-
ent to their previous pregnancy; the other observed that
they had previously had urine tests at each visit which
they did not experience as often this time. This lack of
specific comment reflects the general reaction among
the women that the blood tests were not a ‘stand-out’
part of their ANC experience. That is not to say that
they did not have opinions on the blood tests when spe-
cifically asked. Most of the women acknowledged that
the tests were painful but they were generally perceived
to be acceptable as long as they knew what the test was
for. However, while some of the women were able to be
specific and named malaria (or MPs), anaemia, or HIV
as the reason for the blood tests, many of the women
were more vague saying that the tests were for ‘diseases’.
Despite this lack of clarity on disease specificity, it was
clear that most of the women liked to know whether or
not they had any diseases so that if they did they could
be treated appropriately. Likewise, the reassurance
gained from a negative test result was important. As
with the drugs, there were some women who made it
clear that they were only agreeing to the blood tests for
the good of their baby - it seems they would otherwise
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about how the repeated ‘pricks’ made them feel, again
the women did not seem overly concerned.
“Even though it was painful I liked it because [I] was
investigated.” (Woman G, Group BD1)
“Had it not been for the health of my baby, I would
not have agreed to the pricking” (Woman B, Group AB1)
“Yes [it is painful], but even the delivery is more pain-
ful than the pricking” (Woman F, Group CD1)
While most of the women said they were happy to
have tests so that they could find out about any diseases
that they might have, when asked if they had been told
the results of the tests, most of the women said they
had not. However, they often followed that by saying
that they had received drugs e.g. for malaria or been
told to eat more as they didn’t have enough blood
(anaemia), or the result had been written in their mater-
nal health books. These data suggest that the ANC staff
rarely provide verbal feedback on test result but, based
on the actions taken (or on the information written on
their cards) the women are happy to make assumptions
and come to their own conclusions about the test
results.
In addition to the lack of objection to the blood tests,
which suggests indirect acceptability of the IST strategy,
a small number of women made comments which
demonstrated a more direct acceptance; namely that
they preferred to know the results of tests before being
given a drug:
“It is good because the results tell the kind of drugs to
be given. I prefer to go to the lab and be told the results
and given drugs than just given drugs without any
results. It should continue.” (Woman B, Group CD1)
Other services received
Aside from the discussions around drugs and tests
received at ANC, there were a number of comments
about other services received, some of which related
directly to being in the trial rather than the different
strategies per se. For example, free ITNs were given to
all women who enrolled in the trial and a number of
the women said they had heard about the project from
friends and reported that getting a net was one of their
motivations for attending ANC. Several of the multigra-
vidae highlighted this as an important difference
between their most recent and previous pregnancies.
They also attributed health benefits (e.g., feeling stron-
ger and having heavier babies) to having slept under an
ITN.
In addition, as part of the RCT, local community drug
distributors were recruited to follow-up the women in
their communities. Their responsibilities included: col-
lecting socio-demographic and household level data;
reminding participants of their next ANC appointment;
checking that drugs were being taken correctly; and
investigating whether or not the ITNs were being used.
These follow-up visits were frequently mentioned by the
multigravidae as being an important and positive differ-
ence to the services that that they had received during
previous pregnancies. It seems that this extra level of
attention and contact was highly appreciated, especially
by those that lived far from the health facility.
“I like the fact that I was being visited regularly. One
day I was at home when I was suddenly visited. They
treated me very nicely. I did not get that during my pre-
vious pregnancy. They even checked to see if I was sleep-
ing under my net”. (Woman C, Group D2)
Three of the multigravidae also mentioned that they
were impressed with the fact that the services provided
at the ANC clinic were free which meant that they were
able to attend more regularly. However, while some of
the multigravidae may have perceived that this was asso-
ciated with the trial, in factf o l l o w i n gap o l i c yc h a n g e
implemented in July 2008, ANC services had been pro-
vided free to all pregnant women in Ghana via the
National Insurance Scheme. A number of the other
women also commented on being impressed with
receiving many free services. For example, other things
mentioned were ultrasound scans, which they liked
because it showed them the position of the baby and in
some cases the gender. Others reported being given
food or drink during their ANC visits while they waited
in the queue, and water being available to take the
drugs at the health facility.
Positive comments were also made about the advice
that they were given during ANC. For example, they
appreciated being told the right food to eat, the correct
w a yt ol i et oe n s u r et h eb a b yw a si nag o o dp o s i t i o n ,
how to deliver safely and things to do at home after the
birth.
Health worker attitudes
Many comments were made by the women about being
treated ‘warmly’ and ‘with care’ during their ANC visits,
referring to both the project staff and the midwives.
Other comments related to the ‘patience’ and ‘tolerance’
of clinic staff, and having a fun time at ANC with
prayers and singing at the start of the session. The
warm attitude of the midwives also encouraged them to
return for repeat visits, reporting that people like to go
where they are treated nicely. One of the women’sc o m -
ments suggested that the attitude of the health workers
was the most important aspect of their satisfaction; the
drugs and other tests were the same as a previous preg-
nancy, but the extra care and attention was something
different this time:
“I think there is a difference because [at] the previous
hospital we were only checked and given drugs, but in
this last one the nurses really took their time and con-
versed with me and told me the kind of food to eat and
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ter”. (Woman C, Group CD1)
Not everybody had such a positive experience and
there were some reports of being shouted at. For exam-
ple, one woman reported that when they complained
about waiting a long time for their drugs the midwife
got angry and wouldn’t deal with them any further.
However, although some negative comments were made
these were actually very few, and tended to refer to
other peoples’ experiences that they had heard rather
than their own.
“Some people complained of a midwife who shouted at
them when they were delivering their babies. She did not
treat me this way, she was nice to me.” (Woman B,
Group A2)
Several comments were made at various points
throughout the discussions, which suggest that the
health workers are respected and viewed as figures of
authority and the women effectively do what they are
told. The ways in which the women talk about their
overall acceptance of whatever drugs and tests they are
given reinforces this impression and suggests that they
have a lot of trust in what the midwives are telling them
and so they follow their advice/instructions.
“I was strong throughout my pregnancy because I did
everything I was told to do.” (Woman X, Group D2)
“Id i dn o tk n o wt h er e a s o nf o rg i v i n gm et h ew h i t e
drug. But I took it.” (Woman A, Group A2)
Discussion
The themes that emerged during the discussions among
women who had experienced other pregnancies were
the same as those that emerged during the general dis-
cussions involving all of the women about IST and IPT
and their overall experience of ANC whilst participating
in the trial. That is, the health of themselves and their
babies was a key motivating factor for ANC attendance
among all groups and the services received and the atti-
tude of the health workers were important features asso-
ciated with satisfaction with those services.
In general, there was little to distinguish the percep-
tions and reported experiences among the women
enrolled in the different arms of the trial. For example,
women in the SP-IPT arm said that they had experi-
enced several blood tests and contributed to discussions
about these tests despite most likely only having had a
single blood test at their first ANC visit and thereafter
receiving SP presumptively. A number of women in the
SP-IPT arm also mentioned that they had taken AS-AQ,
and could provide comments on their experience with
this anti-malarial. However, while these women should
not have received AS-AQ as part of their involvement
in the trial, if they had complained of malaria symptoms
then they would have been tested and treated with AS-
AQ if found to be parasite positive, as per national pol-
icy; SP is reserved for preventive treatment only. For the
women involved, it may be that the underlying reasons
for tests and treatments were not entirely clear and the
overall differences in experience among the groups were
so subtle that in the discussions of their experiences it
was difficult to distinguish which group had been
involved in which arm of the trail. This would perhaps
explain why no strong differences in opinion were
observed among the different groups.
The findings of the study did not always match with
what the study team had expected to be important for
the women. For example, it was expected that women
might have objections to repeated finger pricks for
blood tests, especially if they did not always result in
any treatment.
However, the results have shown that this was not a
major issue for the majority of women; even though the
tests are painful the women said that they were pre-
pared to accept them for the sake of their health. Like-
wise, their knowing that they did not have any problems
after having the first test motivated them to have the
repeated finger pricks. This acceptance probably reflects
the trust that these women have in the midwives and
the advice that they give. Similarly, it was expected that
the participants may have had complaints about seeing
other women receiving different drugs or treatment at
the ANC; however this was rarely raised as an issue.
Where it was discussed, some of the women said that
they hadn’t seen what other women received, others
thought that they all had received the same treatment,
while others had noticed differences but said that they
didn’t mind that they had all received different things as
they believed they may all have had different ailments
b o t h e r i n gt h e mo rb ea td i f f e r e n ts t a g e si nt h e i r
pregnancy.
These data suggest that even though the different stra-
tegies seem quite distinct to the study team, i.e. depend-
ing on which arm of the trial a woman is in she will
either have a blood test at each ANC visit or not, and
receive SP to take at the health facility or AS-AQ to
take at home or nothing, in reality these differences
become diluted by other events occurring at ANC. Such
findings seem to imply that women aren’t always aware
of the full details of what they are being given; this may
be in terms of the names and functions of all of the dif-
ferent drugs, or the reasons for and results of the blood
tests. However, even if the women could not report
what specific drugs or tests were for in a strict biomedi-
cal sense, many of them had their own rational explana-
tions. For example, some of the routine drugs ‘gave
them more blood’ or drugs that made them urinate a
lot were considered good because they flush out disease.
These results agree with the findings of the acceptability
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tent preventive treatment in infants (IPTi) in Tanzania
and Mozambique; mothers accepted IPTi delivered at
t h es a m et i m ea sr o u t i n ev a c c inations due to a percep-
tion of both services being ‘generally beneficial’,w i t h o u t
necessarily being able to be provide specific details of
the interventions [22,23].
However, it may be that the acceptance of variation in
what women receive at ANC would have been different
if some had received nothing at all and others had
received something. In this setting the women are
already receiving many routine drugs so adding in dif-
ferent anti-malarials is perhaps not particularly notice-
able. However, if some women had received ITNs and
others hadn’t then comments made during the discus-
sions suggest that there would have been more
complaints.
Overall, it seems that the specific issues around the
drugs and blood tests were less important to the preg-
nant women attending ANC in this study than their
perceptions of the general health benefits and their
experiences of the quality of services received. For
example, most of the unprompted discussion revolved
around an appreciation of the advice and counselling
received from the midwives (and project staff), and the
friendliness and patience of staff. Health was a strong
motivation for attending ANC, both for themselves and
their baby. On the whole, their personal perceptions of
their last pregnancy were that the services they had
received at ANC had made them strong, and led to
smoother deliveries and heavier babies. There was no
apparent difference between women in the different
arms of the trial, suggesting that from the women’s
point of view both strategies are equally acceptable. The
findings that ANC is perceived as important for the
health of their pregnancy and that they have a strong
sense of trust in the midwives is supported by findings
from other studies [24].
Certain positive aspects reported by the women are
undoubtedly related to being involved in a trial; for
example, the free ITNs and home visits. Being involved
in a trial per se m a ya l s oh a v eap o s i t i v ee f f e c to np e r -
ceptions of the services received [25]. It is also possible
that the attitudes of health workers may have been bet-
ter in trial facilities due to the extra help that the project
staff provided for the midwives. However, comments on
polite and patient health workers were not universal,
indicating that not all midwives were positively influ-
enced by being involved in the project. Nonetheless,
care must be taken in interpreting the results of this
acceptability study, as the experiences of the participants
during implementation of the various strategies under
trial conditions may be noticeably different to their
experiences of implementation within the routine ANC.
The project staff was present on ANC clinic days dur-
ing the trial, conducting the RDTs and dispensing anti-
malarial drugs as appropriate according to the arm of
the trial the woman was in. However, all other activities
of the ANC sessions, such as the health education talks,
HIV counselling and testing, and urine dipstick tests,
were conducted as usual by the midwives. One of the
main differences should IST be introduced into routine
ANC as a replacement for SP-IPT would be the need
for regular RDTs to be carried out. Currently, all diag-
nostic tests for pregnant women in the facilities that
were involved in the trial are conducted by a laboratory
technician, with the exception of urine dipstick tests
that the midwives do in the ANC. In the larger health
facilities, an ANC clinic day is often arranged with ‘sta-
tions’ which the women move between after a group
health education session to receive the different services
such as weighing, blood pressure, routine drugs and SP-
IPT. IST with a RDT could be introduced into this sys-
tem with little impact on the time that the women had
to be at the clinic. In the smaller facilities with less staff,
introducing IST for the midwife to implement may
mean that women have to wait longer than if they
received SP-IPT. Thus, it is possible be that the accept-
ability of the two strategies under routine conditions
will vary according to facility size or type. However, it is
likely that in facilities with a laboratory technician, the
technician would conduct the RDTs along with other
r o u t i n el a b o r a t o r ya s s e s s m e n t ss ot h e r ew o u l dn o tb ea
noticeable change for the women between the two stra-
tegies since they would be sent to the laboratory any-
way, regardless of the strategy.
An increased workload for the midwives in the
absence of the study team and possible stock outs of
drugs or RDTs could impede on the perceived quality of
service received. Negative health worker attitudes
towards clients is a common theme in qualitative studies
of experiences of health care in sub-Saharan Africa
[24,26], and it is possible that the presence of the trial
team resulted in changes to health worker practice that
might not be maintained in non-trial conditions. In
addition, as was found in this study, the perceived qual-
ity of ANC services is a strong motivator (or barrier) to
attendance in a variety of settings [24,27,28]. Thus,
maintaining positive health worker attitudes and the
availability of high quality services under routine condi-
tions remains a challenge, requiring on-going supervi-
sion and improvement and these factors will be critical
to the success of any maternal health intervention. The
cost of ANC is another commonly reported barrier to
ANC attendance and the lack of fees for the services
received by women in this trial was considered as
another positive aspect of their ANC experience. All
maternal health services are now free in Ghana via the
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this is increasing ANC attendance [29]. Provided the
scheme continues, this is likely to be a facilitating factor
to the success of future maternal health interventions.
In addition to being participants in a trial, it is also
important to highlight the fact that the women who
attended the FGDs may be different to those that didn’t;
even though there was some element of randomization
to the selection process, not all of those selected then
turned up. Similarly, women were excluded whose
babies did not survive the pregnancy, women who may
have expressed more negative views of the trial. How-
ever, the aim of FGDs is to build a picture of the range
of opinions on the topic under investigation. In this
instance, after conducting 12 FGDs ‘saturation’ was
reached with similar perceptions, views and experiences
being expressed across the groups and no new informa-
tion being provided. While these data are not, therefore,
generalized to all of the trial participants, they do pro-
vide an insight into the issues that many of the women
themselves perceived to be of importance in their
experiences of the ANC services and malaria prevention
strategies received during the trial.
The current treatment regimen for AS-AQ is two
tablets of artesunate and two tablets of amodiaquine in
the morning and evening for three days. This is consid-
erably more complex than the treatment or prevention
regimen for SP which involves a single dose of two or
three tablets and can thus be taken as directly observed
therapy (DOT), as recommended for SP-IPT. This has
implications for adherence to IST-AS-AQ. However, the
little evidence available in the published literature on
adherence to AS-AQ suggests that this barrier can be
overcome through appropriate information given by
providers [30-32]. During an RCT of alternative anti-
malarials for the treatment of malaria in pregnancy,
Tagbor et al [30] found that despite a high prevalence
of minor adverse events, 96% of women completed the
3-day course of AQ or AQ-SP combination. Such find-
ings are supported by this study; a small number of
women given AS-AQ said that they recovered before
completing the course and so they did not continue tak-
ing the drugs, but this was not a commonly reported
occurrence. Nevertheless, adherence to AS-AQ will need
to be monitored as a potential operational barrier if the
IST strategy is implemented on a large-scale [33].
In addition to understanding the acceptability of the
strategies from a user perspective, it is also necessary to
understand the provider perspective, including implica-
tions for implementation. A more detailed analysis of
provider experiences and preferences of IST and IPT
will be reported elsewhere, along with an exploration of
factors contributing to implementability under routine
(non-trial) conditions.
Conclusion
Overall, both intermittent screening and treatment and
intermittent preventive treatment seem to be equally
acceptable to pregnant women as strategies for the con-
trol of malaria in pregnancy in this setting. In contrast
to the trial team’s perspective of differences between the
two strategies that may influence the acceptability,
including frequency of blood tests and receiving differ-
e n td r u g s ,t h ew o m e nw e r em o r ec o n c e r n e dw i t ht h e
quality of services received, in particular the polite and
patient attitude of health staff, and the positive health
implications for themselves and their babies.
Although these are findings from experiences in a
controlled trial setting, the study provides an insight
into the potential motivating factors and barriers to deli-
vering IST or IPT under routine ANC conditions.
Encouragement of respectful communication between
midwives and their clients can help to reinforce the
trust relationship that exists. Good quality services at
ANC are necessary to promote high coverage and to
achieve actual and perceived health benefits for mothers
and their children.
Abbreviations
ANC: antenatal care; AS-AQ: artesunate-amodiaquine; DOT: directly observed
therapy; FGD: focus group discussion; IPTp: intermittent preventive treatment
during pregnancy; IPTi: intermittent preventive treatment for infants; IST:
intermittent screening and treatment; ITN: insecticide-treated net; MoH:
ministry of health; MP: malaria parasite; PMTCT: prevention of mother to
child transmission of HIV; RCT: randomized controlled trial; RDT: rapid
diagnostic test; SP: sulphadoxine-pyrimethamine; WHO: World Health
Organization.
Acknowledgements
Funding for this study was provided by the DFiD-funded TARGETS Research
Consortium and Gates Malaria Partnership at the London School of Hygiene
& Tropical Medicine.
We would like to thank all of the field team that worked so hard in
collecting and processing the data, Mitchel Agbo for organizing the logistics
and mobilizing the participants to attend our FGDs, and James Beard for
producing the required random sampling. We would also like to thank all of
the women who gave their time to participate in the FGDs and the Ghana
MoH facilities involved in the RCT.
Author details
1Department of Infectious Tropical Diseases, London School of Hygiene
Tropical Medicine, Keppel Street, London. WC1E 7HT, UK.
2Department of
Community Health, School of Medical Sciences, Kwame Nkrumah University
of Science Technology, Private Mail Bag, University Post Office, Kumasi,
Ghana.
Authors’ contributions
JW, CJ, LS, HT and DC devised the study design and objectives. LS, CJ, NAB,
ROA, GDA, and JW contributed to data collection, analysis and
interpretation. LS did the analysis and wrote the first draft of the manuscript.
All authors read, commented on and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 18 September 2009
Accepted: 14 January 2010 Published: 14 January 2010
Smith et al. Malaria Journal 2010, 9:18
http://www.malariajournal.com/content/9/1/18
Page 9 of 10References
1. Brabin BJ: The risks and severity of malaria in pregnant women Geneva:
World Health Organization 1991.
2. Menendez C: Malaria during pregnancy: a priority area of malaria
research and control. Parasitol Today 1995, 11:178-183.
3. WHO: A strategic framework for malaria prevention and control during
pregnancy in the African region Brazzaville: WHO Regional Office for Africa
2004.
4. Goodman CA, Coleman PG, Mills AJ: The cost-effectiveness of antenatal
malaria prevention in sub-Saharan Africa. Am J Trop Med Hyg 2001, 64:45-56.
5. Newman RD, Parise ME, Slutsker L, Nahlen B, Steketee RW: Safety, efficacy
and determinants of effectiveness of anti-malarial drugs during
pregnancy: Implications for prevention programmes in Plasmodium
falciparum-endemic sub-Saharan Africa. Trop Med Int Health 2003, 8:488-
506.
6. Holtz TH, Kachur SP, Roberts JM, Marum LH, Mkandala C, Chizani N,
Macheso A, Parise ME: Use of antenatal care services and intermittent
preventive treatment for malaria among pregnant women in Blantyre
District, Malawi. Trop Med Int Health 2004, 9:77-82.
7. Rogerson SJ, Chaluluka E, Kanjala M, Mkundika P, Mhango C, Molyneux ME:
Intermittent sulfadoxine-pyrimethamine in pregnancy: effectiveness
against malaria morbidity in Blantyre, Malawi, in 1997-99. Trans R Soc
Trop Med Hyg 2000, 94:549-553.
8. ter Kuile FO, van Eijk AM, Filler SJ: Effect of sulfadoxine-pyrimethamine
resistance on the efficacy of intermittent preventive therapy for malaria
control during pregnancy: a systematic review. JAMA 2007, 297:2603-
2616.
9. Tagbor H, Bruce J, Browne E, Greenwood B, Chandramohan D:
Performance of the OptiMAL dipstick in the diagnosis of malaria
infection in pregnancy. Ther Clin Risk Manag 2008, 4:631-636.
10. Singer LM, Newman RD, Diarra A, Moran AC, Huber CS, Stennies G,
Sirima SB, Konate A, Yameogo M, Sawadogo R, Barnwell JW, Parise ME:
Evaluation of a malaria rapid diagnostic test for assessing the burden of
malaria during pregnancy. Am J Trop Med Hyg 2004, 70:481-485.
11. Leke RF, Djokam RR, Mbu R, Leke RJ, Fogako J, Megnekou R, Metenou S,
Sama G, Zhou Y, Cadigan T, Parra M, Taylor DW: Detection of the
Plasmodium falciparum antigen histidine-rich protein 2 in blood of
pregnant women: implications for diagnosing placental malaria. J Clin
Microbiol 1999, 37:2992-2996.
12. Abdella YM, Deribew A, Kassahun W: Does Insecticide Treated Mosquito
Nets (ITNs) prevent clinical malaria in children aged between 6 and 59
months under program setting?. J Community Health 2009, 34:102-112.
13. Yeung S, White NJ: How do patients use antimalarial drugs? A review of
the evidence. Trop Med Int Health 2005, 10:121-138.
14. Crawley J, Hill J, Yartey J, Robalo M, Serufilira A, Ba-Nguz A, Roman E,
Palmer A, Asamoa K, Steketee R: From evidence to action? Challenges to
policy change and programme delivery for malaria in pregnancy. Lancet
Infect Dis 2007, 7:145-155.
15. Gericke CA, Kurowski C, Ranson MK, Mills A: Intervention complexity–a
conceptual framework to inform priority-setting in health. Bull World
Health Organ 2005, 83:285-293.
16. Browne EN, Frimpong E, Sievertsen J, Hagen J, Hamelmann C, Dietz K,
Horstmann RD, Burchard GD: Malariometric update for the rainforest and
savanna of Ashanti region, Ghana. Ann Trop Med Parasitol 2000, 94:15-22.
17. Ghana Statistical Service (GSS), Ghana Health Service (GHS), Macro
International: Ghana Maternal Heath Survey 2007 Calverton, Maryland, USA
2009.
18. UNAIDS: 2008 Report on the Global AIDS Epidemic. . Geneva 2008.
19. Ghana Ministry of Health, Statistical Service Ghana, MEASURE DHS/Macro
International Inc: Multiple Indicator Cluster Survey: Ghana 2006 Calverton,
Maryland, USA 2006.
20. QSR International Pty Ltd: NVivo qualitative data analysis software. Version
, 8 2008.
21. Bernard HR: Research methods in anthropology: qualitative and quantitative
approaches Oxford, UK: AltaMira Press, 4 2006.
22. Pool R, Munguambe K, Macete E, Aide P, Juma G, Alonso P, Menendez C:
Community response to intermittent preventive treatment delivered to
infants (IPTi) through the EPI system in Manhica, Mozambique. Trop Med
Int Health 2006, 11:1670-1678.
23. Pool R, Mushi A, Schellenberg JA, Mrisho M, Alonso P, Montgomery C,
Tanner M, Mshinda H, Schellenberg D: The acceptability of intermittent
preventive treatment of malaria in infants (IPTi) delivered through the
expanded programme of immunization in southern Tanzania. Malar J
2008, 7:213.
24. Mrisho M, Obrist B, Schellenberg JA, Haws RA, Mushi AK, Mshinda H,
Tanner M, Schellenberg D: The use of antenatal and postnatal care:
perspectives and experiences of women and health care providers in
rural southern Tanzania. BMC Pregnancy Childbirth 2009, 9:10.
25. Mfutso-Bengo J, Ndebele P, Jumbe V, Mkunthi M, Masiye F, Molyneux S,
Molyneux M: Why do individuals agree to enrol in clinical trials? A
qualitative study of health research participation in Blantyre, Malawi.
Malawi Med J 2008, 20:37-41.
26. Jewkes R, Abrahams N, Mvo Z: Why do nurses abuse patients? Reflections
from South African obstetric services. Soc Sci Med 1998, 47:1781-1795.
27. Ndyomugyenyi R, Neema S, Magnussen P: The use of formal and informal
services for antenatal care and malaria treatment in rural Uganda. Health
Policy Plan 1998, 13:94-102.
28. van Eijk AM, Bles HM, Odhiambo F, Ayisi JG, Blokland IE, Rosen DH,
Adazu K, Slutsker L, Lindblade KA: Use of antenatal services and delivery
care among women in rural western Kenya: a community based survey.
Reprod Health 2006, 3:2.
29. Smith KV, Sulzbach S: Community-based health insurance and access to
maternal health services: evidence from three West African countries.
Soc Sci Med 2008, 66:2460-2473.
30. Tagbor H, Bruce J, Browne E, Randall A, Greenwood B, Chandramohan D:
Efficacy, safety and tolerability of amodiaquine and sulphadoxine-
pyrimethamine used singly or in combination for the treatment of
malaria in pregnancy. Lancet 2006, 368:1349-1356.
31. Ajayi IO, Browne EN, Garshong B, Bateganya F, Yusuf B, Agyei-Baffour P,
Doamekpor L, Balyeku A, Munguti K, Cousens S, Pagnoni F: Feasibility and
acceptability of artemisinin-based combination therapy for the home
management of malaria in four African sites. Malar J 2008, 7:6.
32. Beer N, Ali AS, Rotllant G, Abass AK, Omari RS, Al-mafazy AW, Bjorkman A,
Kallander K: Adherence to artesunate-amodiaquine combination therapy
for uncomplicated malaria in children in Zanzibar, Tanzania. Trop Med Int
Health 2009, 14:766-774.
33. Oyakhirome S, Potschke M, Schwarz NG, Dornemann J, Laengin M,
Salazar CO, Lell B, Kun JF, Kremsner PG, Grobusch MP: Artesunate–
amodiaquine combination therapy for falciparum malaria in young
Gabonese children. Malar J 2007, 6:29.
doi:10.1186/1475-2875-9-18
Cite this article as: Smith et al.: Intermittent screening and treatment
versus intermittent preventive treatment of malaria in pregnancy: user
acceptability. Malaria Journal 2010 9:18.
Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Smith et al. Malaria Journal 2010, 9:18
http://www.malariajournal.com/content/9/1/18
Page 10 of 10